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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the polymer electrolyte fuel cell equipped with the polyelectrolyte film arranged between an 
anode, a cathode, and said anode and said cathode. Said cathode A gaseous diffusion layer, The catalyst bed 
arranged between gaseous diffusion layers and said polyelectrolyte film concerned, The precious metal 
catalyst chosen from the group which consists of preparation ****** 9 platinum, and a platinum alloy, and 
the metal complex containing iron or chromium contain in said catalyst bed. And said metal complex 1-40- 
mol% of the total amount of the metal complex and said precious metal catalyst concerned — the polymer 
electrolyte fuel cell characterized by being contained. 

[Claim 2] The polymer electrolyte fuel cell according to claim 1 characterized by being at least one sort 
chosen from the group which said metal complex becomes from the derivative of the derivative of a 
metallocene, a halogen content metallocene, and a halogen content metallocene, a halogen content 
phthalocyanine, and a halogen content phthalocyanine. 

[Claim 3] The polymer electrolyte fuel cell according to claim 1 or 2 characterized by containing in said 
catalyst bed the perfluorocarbon polymer which has a sulfonic group. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a polymer electrolyte fuel cell. 
[0002] 

[Description of the Prior Art] The product by the cell reaction is water theoretically, and the fuel cell attracts 
attention as a clean generation-of-electrical-energy system which does not almost have an adverse effect to 
earth environment. 

[0003] especially the polymer electrolyte fuel cell that has the polyelectrolyte film — (1) — the cell property 
improved by leaps and bounds by using the catalyst support carbon covered with that the polyelectrolyte 
film which has high ion conductivity was developed, (2) polyelectrolyte film, congener, or ion-exchange 
resin (polyelectrolyte) of a different kind as a component of an electrode catalyst bed, and having come to 
attain three-dimension-ization of the reaction site in the so-called catalyst bed etc. And in addition to the 
ability to acquire such a high cell property, since the formation of small lightweight is easy, as for the 
polymer electrolyte fuel cell, the utilization as migration cars, such as an electric vehicle, a power source of 
a small cogeneration system, etc. is expected. 

[0004] And the polymer electrolyte fuel cell by which current examination is carried out Since the operating 
temperature field is generally as low as 50-120 degrees C and cannot use the exhaust heat easily due to 
constraint of heat-resistant [ of the polyelectrolyte film ], ion conductivity, etc. The engine performance 
which can obtain high generation efficiency and high output density especially under the high actuation 
condition of rates of cathode reaction gas utilization, such as rates of anode reaction gas utilization, such as 
pure hydrogen, and air, is demanded towards the utilization. 

[0005] Usually, the electrode of the gaseous diffusion nature used for a polymer electrolyte fuel cell consists 
of a catalyst bed containing the catalyst support carbon covered with the above-mentioned ion-exchange 
resin, and a gaseous diffusion layer which collects an electron while supplying reactant gas to this catalyst 
bed. And in a catalyst bed, the opening section which consists of very small pore formed between the 
aggregated particles of the carbon used as a component or between the Miyoshi particles exists, and the 
opening section concerned is functioning as diffusion passage of reactant gas. Moreover, as the above- 
mentioned catalyst, the precious metal catalyst of stable platinum, a platinum alloy, etc. is usually used into 
ion exchange resin. 

[0006] And the hydrogen content gas (fuel gas) generated by carrying out steam reforming of a methanol or 

a hydrocarbon system Hara fuel called natural gas is used for a polymer electrolyte fuel cell as anode 

reaction gas, for example, oxygen content gas, such as air, is used for it as cathode reaction gas. In this case, 

in an anode, in a cathode, the electrode reaction shown, respectively advances at following (2) ceremony, all 

the cell reactions shown in (4) types as a whole advance at it, and electromotive force occurs at it at the 

following (3) types. 

H2 ->2H++2e- - (2) 

(1/2) 02+2H++2e-->H20 - (3) 

H2+(l/2) 02->H20 (4) 

[0007] 

[Problem(s) to be Solved by the Invention] However, in the conventional polymer electrolyte fuel cell, since 
the activation overvoltage of the oxygen reduction reaction shown by (3) formulas as compared with the 
activation overvoltage of the hydro acid-ized reaction shown by the above-mentioned (2) formula was very 
large, there was a problem that a high cell output could not be obtained. 

[0008] This invention is made in view of the technical problem which the above-mentioned conventional 
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technique has, has the outstanding cathodic polarization property, and aims at offering the polymer 

electrolyte fuel cell which can obtain a high cell output. 

[0009] 

[Means for Solving the Problem] this invention persons reached [ that the polarization property in a cathode 
can be raised, and ] a header and this invention by making the metal complex which has the iron or 
chromium of the specified quantity in addition to the metal catalyst chosen from the group which becomes 
the catalyst bed of a cathode from platinum and a platinum alloy contain, as a result of repeating research 
wholeheartedly in order to attain the above-mentioned object. 

[0010] This invention is the polymer electrolyte fuel cell equipped with the polyelectrolyte film arranged 
between an anode, a cathode, and an anode and a cathode. A cathode Then, a gaseous diffusion layer, The 
precious metal catalyst chosen from the group which is equipped with the catalyst bed arranged between 
gaseous diffusion layers and polyelectrolyte film concerned, and consists of platinum and a platinum alloy, 
the metal complex containing iron or chromium contains in said catalyst bed — having — **** — and a metal 
complex — l-40-mol% of the total amount of the metal complex and a precious metal catalyst concerned — 
the polymer electrolyte fuel cell characterized by being contained is offered. 

[001 1] thus, the metal complex which have the iron or chromium contain in the catalyst bed of a cathode — 
the total amount of the metal complex and said precious metal catalyst concerned — receive — 1-40-mol % — 
by make it contain, it become possible to be able to reduce effectively the activation overvoltage of the 
oxygen reduction reaction of the cathode show by (3) formulas, consequently for the polarization property 
of a cathode to improve, and to obtain a high cell output. Thus, although the detailed reaction mechanism 
which can reduce the activation overvoltage of the oxygen reduction reaction of a cathode by making the 
metal complex which has iron or chromium contain in a cathode catalyst bed is not solved for example, the 
condition (the case of iron — for example, the condition of +2 and +3 — ) that the iron or chromium used as 
the main metallic element of a metal complex has the two stable oxidation numbers in the complex 
concerned chromium — a case — for example, — + — three ~ + — six — a condition — taking — things — 
possible — this — a complex — inside — a core — a metal — an atom — redox (redox) — a property — a 
precious metal catalyst -- a top — happening — (— three — ) — a formula — oxygen — reduction — a reaction — 
setting — oxygen — activation — contributing — a reaction — promoting —****-- since — it is — ** — 
thinking — having . 

[0012] If the rate of the amount of substance of a metal complex to the total amount [a mol] of a metal 
complex and said precious metal catalyst becomes less than [ 1 mol % ] here Since the content of the metal 
complex which has iron or chromium to the content of the precious metal catalyst chosen from the group 
which consists of platinum and a platinum alloy decreases remarkably It becomes difficult it to become 
difficult to fully acquire a reaction facilitatory effect to the oxygen reduction reaction for which the reaction 
based on the redox of the central metal of a metal complex advances on a precious metal catalyst, 
consequently to reduce the activation overvoltage of the oxygen reduction reaction of a cathode effectively. 
On the other hand, if the rate of the above-mentioned metal complex exceeds 40-mol %, it will become 
difficult for the electric resistance of the catalyst bed of a cathode to increase and for the metal complex of 
this invention to obtain sufficient cell voltage, since itself is an insulator. Moreover, as for the rate of the 
above-mentioned metal complex, it is more desirable from the same viewpoint as the above that it is [ 10-30 
mol ] %. 
[0013] 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt of the polymer electrolyte fuel cell 
of this invention is explained to a detail. The fuel cell of this invention generates electrical energy according 
to the electrochemical reaction using anode reaction gas and cathode reaction gas. 

[0014] This fuel cell consists of a plate-like unit cell and two separators arranged at the both sides of a unit 
cell. Furthermore, the unit cell consists of a cathode, an anode, and polyelectrolyte film that has proton 
conductivity. By using the electrode active material described previously, in an anode, the electrode reaction 
shown in (3) types in a cathode, respectively advances at (2) ceremony, all the cell reactions shown in (4) 
types as a whole advance at it, and electromotive force generates this fbel cell at it. 

[0015] Each the cathode and anode which are a gas diffusion electrode consist of a gaseous diffusion layer 
and a catalyst bed formed on these gaseous diffusion layers. 

[0016] About the fuel gas or air supplied to the single eel, gaseous diffusion layers are smooth to a catalyst 
bed side, and a thing which bears the role which emits outside the role and produced water which make the 
charge produced by the electrode reaction shown in (2) and (3) types in each catalyst bed emit to the exterior 
of a single eel, a unconverted gas, etc. while supplying homogeneity. As a component of a gaseous diffusion 
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layer, the porous body (for example, the carbon cross and carbon paper with which the layer which consists 
of a water repellent agent and carbon powder was formed in the front face) which has electronic conduction 
nature is used, for example. 

[0017] The cathode catalyst bed of a fuel cell serves as a reaction field from which the electrode reaction 
shown in (3) types occurs. The cathode catalyst bed is constituted considering the catalyst support carbon 
particle preferably covered with ion-exchange resin as a subject, and the precious metal catalyst chosen from 
the group which consists of platinum and a platinum alloy further, and the metal complex which has iron or 
chromium contain it. and the inside of a cathode catalyst bed - setting — a metal complex - l-40-mol% of 
the total amount of the metal complex and a precious metal catalyst concerned — it is contained. When 
fulfilling this condition, the overvoltage of the oxygen reduction reaction shown by (3) formulas in a 
catalyst bed can fully be reduced. Therefore, especially, the polarization property in the turf ERU field of a 
cathode will improve, and, as a result, a cell output will improve. 

[0018] that whose operating temperature of a polymer electrolyte fuel cell is 100 degrees C or less as a 
precious metal catalyst contained in a catalyst bed in many cases, the platinum which is excellent in labile 
and stability since the ion exchange resin which usually contains in a catalyst bed and covers a catalyst 
particle is strong acid nature in many cases, or a platinum alloy — a particle is used preferably. Moreover, 
the alloy (an intermetallic compound is also included) of the one or more sorts of metals and platinum which 
are chosen from the group which consists of gold, cobalt, chromium, nickel, iron, molybdenum, a tungsten, 
aluminum, silicon, a rhenium, zinc, and tin as a platinum alloy can be used. 

[0019] As a raw material compound containing addition metallic elements other than the platinum at the 
time of manufacturing this platinum alloy, there are alkoxides, such as halogenides, such as a chloride of the 
above-mentioned element and a bromide, a methoxide, and ethoxide, an oxide, a nitrate, a sulfide, etc., and 
it can be used broadly. As for the approach of alloying processing, it is desirable to heat-treat at the 
temperature of 600-900 degrees C, and to attain alloying under an inert gas ambient atmosphere. 
[0020] In order to acquire high activity, as for the particle diameter of a platinum particle or a platinum 
alloy, it is desirable that it is l-20nm. The grain child whose particle diameter is less than lnm causes 
condensation, or the dissolution and a re-deposit easily, and particle buildup takes place. On the other hand, 
since surface area will become small relatively to the amount of the precious metal catalyst used if particle 
diameter exceeds 20nm, sufficient catalytic activity cannot be acquired. Moreover, as for the particle 
diameter of a platinum particle or a platinum alloy, it is more desirable from such a viewpoint that it is 1.2- 
5nm. 

[0021] Moreover, as for a precious metal catalyst, being supported by carbon support is desirable, and it is 
desirable that the mass of the precious metal catalyst over all the catalyst mass to which the amount of 
support of a precious metal catalyst doubled support with the precious metal catalyst in this case is 20 - 
70%. This value cannot become inadequate [ the amount of the precious metal catalyst in each catalyst bed ] 
for it to be less than 20%, and sufficient cell voltage cannot be obtained in a high current density field. 
Moreover, since the amount of support of a catalyst metal is high even if it uses support with a big specific 
surface area when this value exceeds 70%, there is a possibility that activity may fall that it is easy to cause 
the condensation between catalyst metals. 

[0022] When using a platinum alloy as a precious metal catalyst, as for the presentation, it is desirable that 
platinum is [ 30 to 90 atom % and the metal to alloy ] ten to 70 atom %s. If platinum becomes under 30 
atom %, the inclination for the activity of an oxygen reduction reaction to fall will become large. The 
inclination for the rate of the metal which will be alloyed on the other hand if platinum exceeds 90 atom % 
to decrease, and for it to become impossible to acquire the effectiveness by alloying becomes large. 
Furthermore, a known carbon ingredient can be used as carbon support of a catalyst. Especially, carbon 
black, activated carbon, etc., such as channel black, furnace black, thermal black, and acetylene black, are 
used preferably. 

[0023] It is desirable that it is the compound of the phthalocyanine system which contains the compound or 
halogen containing a halogen of a metallocene system as a metal complex which, on the other hand, has the 
iron or chromium used in the polymer electrolyte fuel cell of this invention, and it is more desirable that it is 
at least one sort chosen from the group which consists of a derivative of the derivative of a metallocene, a 
halogen content metallocene, and a halogen content metallocene, a halogen content phthalocyanine, and a 
halogen content phthalocyanine. In addition, in this description, a ferrocene, clo MOSEN, etc. are indicated 
to be "metallocenes", a "halogen content metallocene" shows the metallocene containing a halogen atom, 
and a "halogen content phthalocyanine" shows the phthalocyanine containing a halogen atom. For example, 
as a halogen content metallocene or its derivative, a fluorination ferrocene, fluorination clo MOSEN, a 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/30/2006 



JP,2002-015744,A [DETAILED DESCRIPTION] 



Page 4 of 7 



chlorination ferrocene, chlorination clo MOSEN, etc. are mentioned, and a hexa deca KURORU iron (II) 
phthalocyanine, a fluorination iron (II) phthalocyanine, etc. are mentioned as a halogen content 
phthalocyanine or its derivative. 

[0024] On the other hand, the anode catalyst bed of a fuel cell is also constituted by catalyst support carbon 
with the big surface area preferably covered with ion-exchange resin. The catalyst bed of an anode bears the 
role which advances electrode reaction shown in the above-mentioned (2) formula. Since the overvoltage of 
the hydro acid-ized reaction in the anode expressed with (2) types is very small when platinum is used as a 
precious metal catalyst, the catalyst bed of an anode does not need to apply the same configuration as the 
catalyst bed of a cathode, and especially the structure is not limited. 

[0025] Moreover, as mentioned above, it is desirable that ion exchange resin is contained in the catalyst bed 
of a cathode and an anode, and the catalyst is covered with this resin, and the resin which constitutes the ion 
exchange resin concerned and the polyelectrolyte film has the desirable perfluorocarbon polymer 
(henceforth a sulfonic acid type perfluorocarbon polymer) which has a sulfonic group. A sulfonic acid type 
perfluorocarbon polymer enables stable and prompt proton conduction chemically in a catalyst bed for a 
long period of time. The above-mentioned sulfonic acid type perfluorocarbon polymer has the desirable 
copolymer which consists of a polymerization unit (the integer of 1-12 and p of the integer of 0-3 and n is 
[ m ] 0 or 1 among a formula, and Z is F or CF3) based on the fluoro vinyl compound expressed in 
CF2=CF-(OCF2CFZ) m-Op-(CF2) n-S03H as the polymerization unit based on tetrafluoroethylene. 
[0026] As a desirable example of the above-mentioned fluoro vinyl compound, the compound of (i) - (iv) is 
mentioned below. However, among the following type, in the integer of 1-8, and r, the integer of 1-8 and s 
show the integer of 1-8, and t shows [ q ] the integer of 1-3. 
CF2=CFO(CF2)qS03H (i) 
CF2=CFOCF2CF(CF3)0(CF2)rS03H (ii) 
CF2=CF(CF2)sS03H (iii) 
CF2=CF(OCF2CF(CF3))tO(CF2)2S03H(iv) 

[0027] In addition, as long as the polymerization unit based on a fluorine-containing olefin or perfluoro 
(alkyl vinyl ether), such as hexafluoropropylene, is below 25 mass % of the polymerization unit based on 
tetrafluoroethylene, it replaces the polymerization unit based on tetrafluoroethylene, and may be included in 
the above-mentioned copolymer. 

[0028] Furthermore, when it contains in the catalyst bed of an anode and a cathode, as for the ion exchange 
capacity (hereafter referred to as AR) of ion exchange resin, it is desirable that they are 0.8 - 1 .6 
milliequivalent / g desiccation resin (hereafter referred to as meq./g). Generally, ion exchange resin has such 
high water content that AR is large. And in connection with this, the ion conductivity of ion exchange resin 
becomes large. When AR of ion exchange resin becomes under 0.8meq(s)./g, in order that reaction sites may 
decrease in number remarkably, there is an inclination it to become difficult to obtain sufficient cell output. 
On the other hand, if AR of ion exchange resin exceeds 1 .6meq(s)./g, it will increase, the wastewater nature 
in a catalyst bed will fall, and flooding will become easy to generate the consistency of the ion exchange 
group in ion exchange resin. As for AR of the ion exchange resin contained in the catalyst bed, it is more 
desirable from the same viewpoint as the above that it is 1 .0-1 .4meq./g. 

[0029] Moreover, as for both the thickness of each catalyst bed of a cathode and an anode, it is desirable that 
it is 80 micrometers or less. If the thickness of a catalyst bed exceeds 80 micrometers, while the gaseous 
diffusion nature in a catalyst bed falls remarkably, proton conduction resistance will increase, in a cathode, 
an oxygen reduction reaction overvoltage will become large, a hydro acid-ized reaction overvoltage will 
become large in an anode, and the inclination for a cell output to decline will become large. 
[0030] In addition, each catalyst bed of an anode and a cathode may be made to contain a water repellent 
agent if needed. Since the wastewater nature in a catalyst bed can be raised and the depressor effect of 
flooding increases, especially the thing made to contain a water repellent agent in a catalyst bed is desirable. 
However, since a water repellent agent is an insulator, the amount is so desirable that it is little, and the 
addition has desirable 0.01 - 15 mass %. As such a water repellent agent, meltable fluorine-containing resin 
etc. can be used for polytetrafluoroethylene (henceforth PTFE), or a solvent. 

[0031] Especially the formation approach of a cathode and an anode that consists of such a gaseous 
diffusion layer and a catalyst bed is not limited, and is manufactured according to the following formation 
approaches. 

[0032] First, catalyst support carbon is prepared. For example, as a salt of a platinum compound, while 
dissolving or distributing a metal complex in the water solution of chloroplatinic acid, or water/alcoholic 
solvent etc., carbon support, such as carbon black, is distributed. At this time, in alloying platinum, it also 
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adds the raw material compound containing the alloying element for alloying. Next, heating churning is 
performed and the above-mentioned compound is made to stick to carbon support. If required, pH in a 
solution is made into an alkali side, and it will be made to precipitate on carbon support, using an alloying 
element as a hydroxide etc. Furthermore, filtration of carbon which made the catalyst support, washing, and 
desiccation are performed suitably. And after performing reduction processing to a catalyst support carbon 
particle with hydrogen gas etc., an electrode catalyst is acquired by heat-treating under inert gas ambient 
atmospheres, such as helium, an argon, and nitrogen. 

[0033] Next, the liquid (henceforth catalyst bed formation ink) dissolved or distributed to ion-exchange 
resin, catalyst support carbon, and a solvent is prepared. In case a catalyst bed is formed, this catalyst bed 
formation ink is made to contain further the metal complex which has iron or chromium here. Moreover, the 
desirable range changes with formation approaches of an electrode, and the thing of the viscosity range large 
from the thing of the shape of dispersion liquid which is dozens cP extent to the thing of the shape of a paste 
of 20,000cP extent can be used for the viscosity of the above-mentioned catalyst bed formation ink. In order 
to adjust viscosity, the thickener and the diluent solvent may be contained in catalyst bed formation ink. 
[0034] Next, by the fuel spray, spreading, and filtration imprint, the catalyst bed which has predetermined 
structure on the material-list side used as the polyelectrolyte film or a gaseous diffusion layer is formed in 
the material-list side which serves as gaseous diffusion layers, such as a carbon cross by which the layer 
which consists of polyelectrolyte film, or a water repellent agent and carbon was formed in the front face, in 
this catalyst bed formation ink so that thickness may become homogeneity. 

[0035] Next, junction into the ingredient used as the polyelectrolyte film in which the catalyst bed was 
formed, and a gaseous diffusion layer, or junction into the ingredient used as the polyelectrolyte film and the 
gaseous diffusion layer in which the catalyst bed was formed is performed. A hotpress and a roll press may 
perform above both junction. At this time, both may be joined by un-heating using special adhesives as 
indicated by JP,7-220741,A etc. Moreover, after forming a catalyst bed by spreading etc. on base material 
plates, such as PTFE prepared beforehand and polyethylene terephthalate, the so-called replica method 
which imprints this with a hotpress on the polyelectrolyte film may be used. Thus, a cathode, an anode, and 
a unit cell are completed. 

[0036] As mentioned above, although the suitable operation gestalt of this invention was explained to the 
detail, this invention is not limited to the above-mentioned operation gestalt. 

[0037] That is, in the above-mentioned operation gestalt, although the polymer electrolyte fuel cell which 
has the configuration of only a unit cell was explained, the polymer electrolyte fuel cell of this invention is 
not limited to this, and may have the so-called stack structure which carried out two or more laminatings of 
the unit cell. Moreover, in the above-mentioned operation gestalt, although the so-called electrode and film 
zygote were explained as a unit cell, the polymer electrolyte fuel cell of this invention is not limited to this. 
[0038] Furthermore, in the above-mentioned operation gestalt, although the polymer electrolyte fuel cell in 
the case of using the gas which uses hydrogen as a principal component as anode reaction gas was 
explained, the polymer electrolyte fuel cell of this invention may be the thing of a configuration of it not 
being limited to this and introducing methanol gas into an anode directly as anode reaction gas for example. 
[0039] 

[Example] Although an example and the example of a comparison are given and the content of the polymer 
electrolyte fuel cell of this invention is explained in more detail hereafter, this invention is not limited to 
these examples. In addition, the rate of the amount of substance of a metal complex to the total amount of 
the metal complex in which the description of the catalyst bed of a cathode is shown, and said precious 
metal catalyst is shown in a table 1 about the polymer electrolyte fuel cell of the example shown below and 
the example of a comparison. 

[0040] (Example 1) The unit cell of an example 1 was produced with the procedure explained below. First, 
ferrocene O.lg was distributed as catalyst bed formation ink A in 8g of 6% ethanol solutions of the 
copolymer which consists of a polymerization unit based on the tetrafluoroethylene whose AR is 1 . lmeq 
(s)./g, and a polymerization unit based on CF2=CFOCF2CF(CF3) OCF2CF2S03H, and the liquid added 
while agitating 40 mass % platinum support carbon 1 .4g and 8g of ion exchange water there was prepared. 
[0041] Next, 300 micrometers in thickness which carried out the weather strip of the water-repellent carbon 
cross (fiber textile fabrics) in the water-repellent carbon powder layer (mixture of carbon black and PTFE) 
were also prepared as a gaseous diffusion layer of a cathode. Moreover, the ion exchange membrane (trade 
name: the deflection myon HR, the Asahi Glass Co., Ltd. make, AR=1.10meq./g, 50.0 micrometers of 
desiccation thickness) which consists of a sulfonic acid type perfluorocarbon polymer was prepared as 
polyelectrolyte film. Furthermore, as an anode, the commercial gas diffusion electrode (trade name: ELAT, 
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the product made from E-TEK, amount of support;0.50 mg/cm2 of platinum, thickness;400micrometer) was 
prepared. 

[0042] Next, the gas diffusion electrode which applies, was made to dry the catalyst bed formation ink A for 
catalyst bed formation so that thickness may be set to 12.0 micrometers at the water-repellent carbon 
powder layer side of the above-mentioned carbon cross, and formed the catalyst bed was produced. Next, 
the produced gas diffusion electrode for cathodes was cut down so that an effective electrode surface 
product might be set to 2 25cm with an anode. 

[0043] Next, the polyelectrolyte film was joined to the anode and cathode which were produced as 
mentioned above as follows, and the so-called electrode and film zygote were produced. That is, the field 
where the cathode and the anode were applied to catalyst bed formation ink was made to turn and counter 
inside, and it was made to join by performing a hotpress, where the polyelectrolyte film is put between 
them. 

[0044] The amount of platinum support in a catalyst bed was 0.5 mg/cm2 about the produced gas diffusion 
electrode for cathodes here, and the percentage of a ferrocene to the total amount of a ferrocene and a 
platinum catalyst was 16-mol %. 

[0045] (Examples 2 and 3) The electrode and the film zygote which has the cathode catalyst bed structure 
shown in a table 1 like an example 1 were obtained except having used lOOmg of clo MOSEN instead of the 
ferrocene about the example 2, and having used hexa deca KURORU iron (II) phthalocyanine 450mg 
instead of the ferrocene about the example 3. 

[0046] (Examples 1-4 of a comparison) The electrode and the film zygote which has the cathode catalyst 
bed structure shown in a table 1 like an example 1 were obtained except having set the addition of a . 
ferrocene to 5mg and 400mg about the example 1 of a comparison, and the example 2 of a comparison, 
respectively, and having not used a ferrocene about the example 3 of a comparison, but having used cobalt 
tetra-phenyl porphyrin 300mg instead of the ferrocene about the example 4 of a comparison. 
[0047] [Cell characteristic test] Each unit cell (an electrode and film zygote) of the above-mentioned 
example 1 - an example 3, the example 1 of a comparison - the example 4 of a comparison was equipped 
with the separator, it considered as the measurement eel, and the cell characteristic test by the current 
interrupter method was performed using the current pulse generator (the Takasago factory company make, 
FK400L, and EX750L). The Measuring condition was made into operating temperature; 80 degree C of 
hydrogen inlet pressure;0.15MPa, air induction inlet pressure;0.15MPa, and a measurement eel, measured 
the open-circuit voltage before actuation, and measured the electrical potential difference between terminals 
of each (after [ of measurement initiation ] about 250 minutes) measurement eel in early stages of starting at 
the time of considering as current density;0.2 A/cm2 and 1.0 A/cm2 after that. In addition, in this actuation 
condition, the hydrogen utilization factor adjusted [ the air utilization rate ] the flow rate of hydrogen gas 
and air as 40% 70%. 
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[0048] 

[Effect of the Invention] As explained above, according to the polymer electrolyte fuel cell of this invention, 
the oxygen reduction reaction overvoltage in a cathode is fully reduced. Therefore, it has the outstanding 
cathodic polarization property and the polymer electrolyte fuel cell which can obtain a high cell output can 
be offered. 
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Abstract of JP57063137 

PURPOSE:To obrain a catalyst which lowers 
reduction overvoltage of oxygen other than 
platinum and is of a long life by using the metal 



complex having specific structure as a catalyst 
for oxygen reduction. CONSTITUTIONThe 
metal complex of a compound having the 
structure of the general formulal (where R1-5 
may be either the same or different, H, F, alky I 
R3 groups of 1-22 carbon number, central Me 
is Co, Fe, Ni or Mn) is used as the catalyst for 
oxygen reduction used for cathodes 
electrodes, etc. This catalyst lowers the 
reduction overvoltage of oxygen execpt 
platinum, is long in life and is of high activity. 
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